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1 
This invention relates te means for sealing -be- 
tvëet a piston and the wall of the cylinder in 
which the piston operates; more particularly, it 
relates te such means comprising .one or more 
piston rings which cooperate in a novel manner. 
It is known te provide pstons,-such as are em- 
ployed in internal combustion engines, or the like, 
w!th a piurality of seal.ing rings for the. 9urpose 
of preventing escape of the combustible mixture 
between the cylinder wall and the piston, as well 
as te prevent passage of excessive eluantities of 
lubricating off ps.st the piston into the combus- 
tion chamber. However, in general, such "rings 
de net bave any special cooperation other than 
what may be termed a cumulative effect, es.ch of 
the compression rings serving te prevent "blow 
by" and te limit the passage of off independently 
of the other rings, while the off ring operates in- 
dependently te retuïn most of the .off frein the 
cylinder wall te. the crank case. 
It is an object of this invention te provide a 
plurality of piston ring structures which co- 
operate in a novel manner te eect these func- 
tions. 
It is another object of this invention te pro- 
vide ail improved compression ring and an -im- 
proved off ring, adapted te cooperate with .each 
other in a novel manner. 
It is another object of this invention te .pro- 
vide an off ring structure haing an axially 
movable ring member .;'.ich is economicai te 
manfacture, easily installed on the piston, and 
which facflitates the proviAon of large oil return 
passages. 
It is stfll another object of this invention te 
provide a compression ring arranged te provide 
an oil-fllled cha]nel for the dual purpose of form- 
ing a hydraulic seal between the piston and the 
cy!inder wall, and of cooling the piston and ring. 
It is another object of this invention te oto- 
vide an improved piston which may be eltîal]y 
as wel! used with conventional rings. 
This invention possesses many other advan- 
ts,ges, and bas other objects which may be made 
more c]early apparent frein a considera:tion of 
one embodiment of the invention. For this pur- 
pose there is shown a ferre in the drawins ac- 
companying and forming part of the present spe- 
cLfication. The ferre wfll new be described in de- 
tafl, illustrating the general principles of the in- 
vention; but if is te be understood that ths de- 
tailed description is net te be taken in a limit- 
inz sense, since the scope of this invention is best 
defined by the appended claires. 
R.efeïring te the drawings: 
Figure 1 is a fragmentary, transverse section 
of a piston utilizin rings ernbodying the features 
of the invention, taken as indicated by lines I--I 
of Fi. 2; 
Figs. 2 and S are cross sections on a reduced 

scale, taken as £ndcated by c0rrespondirgly 
numbered lines en Fig. 1; 
Fig. 4 is a fragmentary section on an enlarged 
 scale, taken as indicated, bY line 1--. of Fig. 2 
 and 
Fig. 5 is a view similar te Fig. i, showin the 
rings in a different operating position. 
teferring te the drawing, a fragment of a pis- 
ton is indicated by the numeral , and a portion 
of the cooperating cylinder wall is shown at -. 
Near ifs upper end the piston I is provided with 
a g,roove  accommodating a conventonal com- 
pression ring  A second groove  is provided 
below ,the groove  for accemmodating a com- 
pression ring structure @ of. novel ferre. This 
structure comprises an inner or seal t'mg » and 
an outer ring 8. The inner ring"  is a split ring 
formed of steel, cast iron, or a suitable all6y, and 
has concentric inner and outer surfaces as well 
as .pazaliel faces adapted-to ferre a fluid-tight 
seal with the r-ing lands or sides of the groove . 
The outer ring 8 is alse a split, ring with con- 
centric inner and outer surfaces, the _inner sur- 
face forming a fluid-tight seal with ring , the 
outer surface sealing against the cylinder wall . 
The ring 8 may be ormed of steel, cast iron, 
bronze, or other suitable material, and has a 
thickness substantially elual te, but net less than 
one-half of the width of the groove . This 
su-res agai.nst overlapping of the end portions of 
the ring. Thus, rings  and 8 cooperate te ferre 
a complote seal: ring  against opposite lands of 
groove  and ring ,8 against the cylinder surface 
and the euter surface of ring .. 
Due te the resilient engagement of rin 8 vith 
the. cyIinder wall , the ring 8 traverses the groove 
 when the direction of movement of th piston ! 
reverses af the end of the stroke. A spring ex» 
(0ander  may be provided, within the inner ring  
!0 for urging rings  and-8 radially outwardly into 
sea]ing relation, se as te provide.the seal between 
the ring 8 and cylinder . 
Another ring groove 0 is provided in the piston 
 .be!ow the groove  for ccommodating an off 
contre! ring I I. This ring I I is a split ring with 
concentric inner and outer surfaces, and having 
a thickness substantia]ly equal t, but net. less 
than, one-half the width of the groove. , te 
ensure against overlapping of the end portions 
of theTing. As belote, the ring  ! may be formed 
of cast iron, steel, or other suitable.a]loy; and, 
by ifs resilient engagement with the cylinder wall 
2, is caused te traverse the groove  when. the 
direction of movement of the piston is reverse<l. 
The groove  is vented te the interior of the pis- 
ton, the venting being controlled by the ring . 
As clearly shown in FJgs. 1 and 2, that portion 
of the piston wall between the skirt and the head 
which accommodates the ring grooves, sometimes 
called.the ring .belt; and indicated by the numëral 



[2, has a pturality of vertically extending pockets 
or recesses [3 separated by ribs or pos [4 which 
open to the inside of the piston and span the 
ring groove [0. The ring groove H} is of such 
depth as fo cut partly through the ribs [4, and 
thus opens into the recesses [3 between the ribs. 
The ring [[ bas a width substantially less than 
the depth of the groove [0; thus, the groove [ is 
vented into the recesses [3, and thence to the 
interior oï the piston, such venting being con- 
trolled in accordance with. the position of the 
ring [ [. 
An expander [§ is provided for the off control 
ring [[. This expander is the full width of the 
groove [{} and, as shown in Fig. 2, engages the 
bottom oï the groove [{} in-alternate poses [4 and, 
ai the intermediate posts, engages the inner sur- 
face of the ring [ [. If desired, the expander [5 
may be bent to form lugs [6 and [? for engaging 
opposite sides of one of the posts [4 fo restrain 
the expander against relative angular motion with 
the piston #. Furthermore, the ring [[ may be 
provided with elongated notches, or eut-out por- 
tions [8 on its inner surface for accommodating 
the contacting portions of the expander [6. Due 25 
fo the fact that the expander [5 extends the full 
width of the groove [0, the effective venting area 
is formed by those portions [9 of the recesses [3 
within the expander 15, and vhich, obviously, 
are present on both sides of the groove. They 30 
provide a large venting area, permitting free 
passage of oil from groove [ fo the interior of 
the piston [. 
The operation of the rings is as follows: on 
the down stroke oï the piston [, rings 8 and [[ 35 
are urged against the upper side of their respec- 
tive grooves 5 and [[}, as shown in Fig. î. Oil 
between the piston [ and the cylinder wall 2 is 
scraped into the groove [ by the control ring [ [, 
entering the interior of the piston through vents 40 
[9, and thence returning to the crank case. 
A smalt amount of off escapes past the ring [ [ 
and is trapped below the ring 8 in groove 5, where 
it assists the sealing action of the ring structure 
by forming a hydraulic seal between the piston # 45 
and the cylinder wall 2. Further, this body of 
trapped oil absorbs heat. 
There is a body of off between rings 8 and [[ 
and the lower side of their respective grooves 5 
and H}, collected on the clown stroke of the pis- 50 
ton, which serves fo cushion the movement of 
the rings fo the position shown in Fig. 5 in re- 
sponse fo the piston starting its up stroke. The 
off from below ring 8 escapes through the space 
above ring [ [ (Figs. 2 and 5) fo the inside of the 55 
piston via the venting areas [9. Upon the next 
clown stroke, oil is again collected between the " 
rings 8 and [[, and subsequently released. The 
successive bodies of oil trapped and released from 
the space below the ring 8 assist in cooling the 60 
piston and rings, particularly the ring structure G. 
Movement of rings G and [ [ in their respective 
grooves serres fo prevent any material carbon 
accummulation on the rings and the cooperating 
groove surfaces. This effect ïs produced by the 65 
pounding action of the rings against the sides of 
the grooves as the piston movement reverses. 
The pounding action of ring 8 is somewhat re- 
tarded by the friction encountered by ring 8 
against the cylinder walt and the ring 7, and 70 
whichis produced by expander 0. Similarly, the 
pounding action of ring [ [ is retarded by the fric- 
tion encountered by ring [[ against the cylinder 
wall and expander [6..The control of pounding 
in this manner cn be such as to reduce the slap 5 

4 
or blow fo any desired amount. Accordingly, 
rings 8 and I [ can be made quite heavy without 
danger of productng serious inertia effects. 
The piston sructure shovn herein is described 
5 and claimed in a divisional application, Ser. 1o. 
242,88î, filed July 23, 1951. 
The inventor claims: 
1. In a structure for sealing between a piston 
and a cooperating cylinder wall: a ring structure 
î0.adapted fo be accommodated in a groove in the 
piston; including a ring member movable axially 
of the groove, said ring member having an axial 
width substantially less than the groove and 
sealing against the cylinder wa11 and a seal ring 
15 extending completely across the groove for seal- 
ing between the inside of said ring member and 
the groove, said ring member serving fo trap a 
body of oil in said groove betveen the sealing 
ring and the cylinder wall upon movement of the 
20 piston in one direction; and means for venting 
said body of oil exteriorly of the groove upon 
movement of the piston in the opposite direction. 
2. In a piston ring structure aceommodated in 
a ring groove in a piston: an outer ring member 
sealing against the cylinder -all, said ring mem- 
ber having an axiat width substantialty less than 
the groove, and movable axially across the groove 
in reponse to reversal of movement of the piston; 
and means extending completely across the 
groove for sealing between said ring and the 
groove. 
3. In a piston ring structure adapted for ac- 
commodation in a ring groove in a piston: an 
outer ring member for resilientty sealing against 
the cylinder wall, said ring member having an 
axial width substantially less than the groove 
and movable axially across the groove in response 
to revërsal of movement of the piston; and an 
inner ring member for resiliently engaging and 
sealing against the inside surface of the outer 
member, as ,ell as sealing against the sides of 
the groove. 
4. In an oil control device: a piston having a 
plurality of angularly spaced inwardly opening 
recesses disposed in the ring belt of tthe piston; 
there being a ring groove encircling the piston 
and in direct communication vAth said recesses; 
a ring disposed in said groove having a surface 
resiliently sea2ing against the cylinder and of 
substantially less thickness than the width of 
said groove, said ring being freely movable axially 
across the groove upon reversal of the piston 
movement. 
5. In an off control device: a hollow piston 
having a plurality of angularly spaced projec- 
tions on the ring belt, extending inwardly from 
the inner wall of the piston and thereby forming 
between the projections, recesses disposed in the 
ring belt of the piston; there being a ring groove 
encircling the piston intermediate the ends of 
said recesses, and of a depth greater than the 
thickness of said ring belt, whereby the groove 
opens into the recesses; a ring disposed in said 
groove having a surface resiliently sealing against 
the cylinder and of substantially less thickness 
than the width of said groove, said ring being 
freely movable axially across the groove uIon 
reversal of the piston movement. 
6. In a structure for sealing bétween a piston 
and a cooperating cylinder wall: a ring structure 
adapted to be accommodated in a groove in the 
piston, including a ring member resiliently seal- 
ing against the cylinder wall and having a thick- 
ness substantially less than the wldth of the 
groove; means extending completely across the 
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groove for sealing between the instde of said 
ring member and the groove; said ring member 
being movable axially of the groove in response 
to movement of the piston in one direction for 
trapping a body of off therein between the seal- 
ing means and the cylinder wall; means for 
venting said off to the interior of the piston upon 
reverse moement of the piston, said means 
forming a second grooe encircling the piston, 
there being inwardiy opening recesses in the pis- 
ton intersecting said second groove; and a ring 
axially movable in said second groove and seal- 
ing against the cylinder walL 
7. In a structure for sealing between a piston 
and a cooperating cylinder wall: a ring structure 
adapted to be accommodated in a groove in the 
piston, including a ring member resiliently seal- 
ing against the cylinder wall and haing a thick- 
ness substantia!ly less than the width of the 
groove; means extending completely across the 
grooe ïcr sealing between the inside of said ring 
member and the groove; said ring member being 
movable axial!y of the groove in response to 
movement oï the piston in one direction for trap- 
ping a body of off therein between the sealing 
means and the cylinder wall; means for venting 
said off to the interior of the piston upon reverse 
moveraent of the piston, said venting means form- 
ing a second groove encircling the piston, there 
being inwardiy opening recesses in the piston 
tersecting said second groove; and a ring in said 
last mentioned groove resiliently sealing against 
the cylinder wall and haing a thickness sub- 
stantially less than the width of said second 
groove so as to more axially thereof in response 
to reersal in direction of the piston moement 
for enting said off. 
8. In a ring structure adapted to be accommo- 
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dated in a piston groove: an inner ring sealing 
against the opposite sides of the groove; and an 
outer ring having a thickness substantially less 
than the clearance between the opposite sides of 
5 the groove and in sealing relation to the concert- 
tric annular surfaces of the cylinder wall and the 
said inner ring. 
9. In a ring structure adapted to be accommo- 
dated in a piston groove: an inner ring sealing 
10 against the opposite sides of the groove; an outer 
ring having a thickness substantially less than 
the clearance between the opposite sides of the 
groove and in sealing relation to the concentric 
annular surfaces of the cylinder wall and the 
15 said inner ring; and an expander urging both 
rings outwardly. 
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